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Table 1 Surface free energy parameter of test liquids

Testliquid  ypy/(mIm?)  pdy A(mIm?)  yP, /(mIm?)
Water 72.8 21.8 51.0
Ethanediol 582 29.3 19
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Fig. 1 Zeta potential of serpentine and ascharite at different

pH values
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Fig. 2 Total interaction energy of serpentine with different
serpentine particle sizes and ascharite with size of 15 pm at pH

9.0
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Fig. 3 Total interaction energy of serpentine with different
serpentine particle sizes and ascharite with size of 15 um at

pH=11.0
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Fig. 4 Total interaction energy of serpentine with different

serpentine particle sizes at pH=9.0

Serpentine particle size
"—]pum
°*—5um

4—10um

6

v—20 pm

*—40 pm

Total interaction energy/10716J

H/nm
5 pH=11.0 WA [RPRL RS e 20 O 8] () 2 A H RE
Fig. 5 Total interaction energy of serpentine with different

serpentine particle sizes at pH=11.0
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Fig. 6 Interaction energy of 10 um serpentine at pH=9.0
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Fig. 7 Interaction energy of 10 um serpentine at pH=9.0
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Fig. 8 Total interaction energy of ascharite with different

ascharite particle sizes at pH=9.0
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Fig. 9 Total interaction energy of ascharite with different

ascharite particle sizes at pH=11.0
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Fig. 10 Interaction energy of 10 um ascharite with different
ascharite particle sizes at pH=9.0
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Fig. 11 Interaction energy of 10 um ascharite at pH=11.0

B, ot R RER T 2R, SR e R )
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I, ROREALA A, AERHERR AR AR SS -

34 MR RS

W SCH VB SORE (BTE L 1:1 A AN
ZAF N IR 25 R gk 2 Bl 45 R, pH H
9 MK Z 11 Ja, Wa SIRET DIk R B, #*
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RIMAA K. HE 11 %0, pH=11.0 I, 10 pm
BeATBURL A R AR FHAR S, PG/ HOBCR AN 2, [
FRAEFMAR G = S HAT o ARIEVTRERI S5 AT,
B 5T E S AR A1, BIE T Bk as )
CIE2c

%2 A pH T UG 45
Table 2 Results of settlement test at different pH values

Settlement rate/%

Mineral
pH=9 pH=11
Serpentine 73.7 63.0
Ascharite 85.1 86.6
Mixture 88.3 80.9
4 g

1) fEARIESCh SIS T, BT R
FAE I RERISE I, B )R0KE A S R AEAR HAR I, A

W IRURE ] AL AR A FIAT D o A 0 RReE 1] 415 g
(R NBEA pHAE SRURERLIE (1224 1y e 2B 2
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FrBE pH fERE T 222
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TER I P AR 4% o 5 A L SRR B AR

3) pH=11.0 %A &, B YRR Rl 1 e Rt RURE 7]
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Ko RIS RORL SE 2 Sy AR S TR 23
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Mechanism of agglomeration and dispersion during
flotation process of serpentine and ascharite

LI Zhi-hang, HAN Yue-xin, LI Yan-jun, GAO Peng

(School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract: During the flotation process with serpentine in the pulp, serpentine is prone to form slime and absorb to the
surface of other minerals, leading to decrease of floatability of target minerals. In the process of ascharite flotation,
serpentine has significant influence on ascharite recovery. The aggregation and dispersion phenomenon in the pulp, and
the mechanism of particles interaction between serpentine and ascharite were investigated based on DLVO theory. The
results show that both particle size and pH value of pulp can influence the particles interaction behavior, and the latter is
the main influence factor. The basic reason is that the surface charges can be changed by pH values. In different pH value,
particles assume different flotation behaviors. At pH of 9.0, aggregation occurs in the same particles of serpentine and
ascharite particles, and it also happens between serpentine and ascharite particles; at pH of 11.0, particles interaction is
extremely complicated, particles interaction behaviors vary with particles distance. Dispersion occurs while the ascharite
particle distance between 2.5 and 12.5 nm. However, while the particle distance of less than 2.5 nm or larger than 12.5
nm, agglomeration is dominated.

Key words: serpentine; ascharite; flotation; agglomeration; dispersion; DLVO theory
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